ホケイ $L$ カンスウ ノ リサン フヘンセイ ニ ツイテ カイセキテキ セイスウロン ト ソノ シュウヘン by 松本, 耕二
Title保型 $L$ 関数の離散普遍性について(解析的整数論とその周辺)
Author(s)松本, 耕二








(On discrete universality of automorphic L-functions)
(Kohji Matsumoto)
1975 Voronin [21] , Riemann $\zeta(s)$
, (universality theorem) , $K$ $\{s|1/2<$
$\sigma<1\}$ , $K$
, $K$ $\mathcal{G}(K)$ $m\{A\}$ $A$ Lebesgue
, $g(s)\in \mathcal{G}(K)$ $\epsilon>0$ , Voronin
$\lim_{Tarrow}\inf_{\infty}\frac{1}{T}m\{\tau\in[0, T]|\sup_{s\in K}|\zeta(s+i\tau)-g(s)|<\epsilon\}>0$ (1)
( Voronin ,
)
Voronin , Dirichlet $L$ , Hurwitz , Dedekind
, $L$ 20
, , 2001 Laurin\v{c}
[14] , $SL(2, \mathrm{Z})$ normalized Hecke-eigen cusp
$f(z)$ $L$ $L(s, f)$ $\text{ }$ , $f(z)$ weight $\kappa$ ,
$K$ $D=\{s|\kappa/2<\sigma<(\kappa+1)/2\}$ ,
, $g(s)\in \mathcal{G}(K)$ $\epsilon>0$ ,
$\lim_{Tarrow}\inf_{\infty}\frac{1}{T}m\{\tau\in[0, T]|\sup_{\epsilon\in K}|L(s+i\tau, f)-g(s)|<\epsilon\}>0$ (2)
[16] new form ,
Dirichlet $L$ [15]
, Voronin , Bagchi 1980
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$S$ Borel $B(S)$
$\mathrm{o}D_{M}=D\cap\{|t|<M\}$ , $H(D_{M})$ $D_{M}$
$H(D_{M})l^{}$. $H(D_{M})$ $P_{T}$
, $A\in B(H(D_{M}))$
$P_{T}(A)= \frac{1}{T}m\{\tau\in[0, T]|L(s+i\tau, f)\in A\}$ (3)
, $P_{T}$ $Tarrow\infty$
$\gamma$ ,
$\Omega=\prod_{p}\gamma_{P}$ ( $P$ \mbox{\boldmath $\gamma$}p $=\gamma$ )
Abel 1 Haar $m_{H}$
$\Omega$ – , $f$ normalized Hecke-eigen
$L(s, f)$
$L(s, f)= \prod_{p}(1-\alpha(p)p^{-s})^{-1}(1-\beta(p)p^{-\epsilon})^{-1}$
Euler , , $\omega=(\omega(p))_{P}\in\Omega$ $H(D_{M})$
$L(s, \omega, f)=\prod_{p}(1-\alpha(p)\omega(p)p^{-\epsilon})^{-1}(1-\beta(p)\omega(p)p^{-\epsilon})^{-1}$
, $H(D_{M})$ random element ,
$P_{L}$
$P_{L}(A)=m_{H}\{\omega\in\Omega|L(s,\omega, f)\in A\}$ $(A\in B(H(D_{M})))$
, Bagchi $\zeta(s)$
, $\mathrm{K}\mathrm{a}\check{\mathrm{c}}\dot{\mathrm{e}}\mathrm{n}\mathrm{a}\mathrm{s}- \mathrm{L}\mathrm{a}\mathrm{u}\mathrm{r}\mathrm{i}\mathrm{n}\check{\mathrm{c}}\mathrm{i}\mathrm{k}\mathrm{a}\mathrm{s}[1]$ , Laurin\v{c}ikas
[10] –
Laurin\v{c}ikas [10] , [18] , Laurin\v{c}ikas
Matsumoto , Euler ,
, $L$
Matsumoto – , Matsumoto
$\mathcal{M}$ [18] , $\mathcal{M}$
, Laurin\v{c}ikas [9] ,
, [10] [11] , $\mathcal{M}$
, (3) $\tau$ ,
, $h$ , $\tau$
56
, $mh(m=0,1,2, \ldots)$ (3) ,
$P_{N}^{*}$ ,
$P_{N}^{*}(A)= \frac{1}{N+1}\#\{0\leq m\leq N|L(s+imh, f)\in A\}$ $(A\in \mathcal{B}(H(D_{M})))$ (4)




$0$ $k$ $\exp(\frac{2\pi k}{h})$ (5)
(5) , $\mathrm{K}\mathrm{a}\check{\mathrm{c}}\mathrm{i}\mathrm{n}\mathrm{s}\mathrm{k}\mathrm{a}\mathrm{i}\mathrm{t}\dot{\mathrm{e}}$ (
)
$\mathcal{M}$ [2]; – [6];
$\mathcal{M}$ [3]; [4];
$\mathcal{M}$ [5]; [7];




1 (5) , $Narrow\infty$ $P_{N}^{*}$ $P_{L}$
$P_{L}$ $H(D_{M})$. ,
(support) $S_{L}$ (SSSL) $=1$ , $H(D_{M})$
, $H(D_{M})$ $\varphi$ , $\varphi$ $G$ $P_{L}(G)>0$
$s_{\iota}$ , $H(D_{M})$ $D_{M}$









Riemann Bagchi , Hardy
,
$\sum_{p\leq x}\frac{1}{p}=\log\log x+c_{1}+O(\exp(-c_{2}\sqrt{\log x}))$ (6)
( $c_{1}$ , C2 ) , $L$







, Laurin\v{c} as [14] ( [13])
, , $L$
Euler $L$ Selberg
, Steuding [20] Selberg Matsumoto
$K$ $D$ , , $g(s)\in \mathcal{G}^{-}(K)$
$K$ , $K\subset D_{M}$ $M$
g(s) DM , (7)
, $g(s)$ $L(s+imh, f)$
, $\epsilon>0$ ,
$\sup_{\epsilon\in K}|\varphi(s)-g(s)|<\epsilon$
$\varphi\in H(D_{M})$ G , $g$
(7) 2 $g\in S_{L}$ , $P_{L}(G_{e})>0$ - ,
([8] Theorem 1.1.8) 1 ,
$\lim_{Narrow}\inf_{\infty}P_{N}^{*}(G_{e})\geq P_{L}(G_{e})$ (8)
, ,
$\lim_{Narrow}\inf_{\infty}\frac{1}{N+1}\#\{0\leq m\leq N|L(s+\mathrm{i}mh, f)\in G_{e}\}$
$= \lim_{Narrow}\inf_{\infty}\frac{1}{N+1}\#$ {$0\leq m\leq N$ I $\sup_{\epsilon\in K}|L(s+imh,$ $f)-g(s)|<\mathcal{E}$}
, (7)
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1( $L$ , [17]) $h$ (5)
, $g(s)\in \mathcal{G}(K)$ $\epsilon>0$
$\lim_{Narrow}\inf_{\infty}\frac{1}{N+1}\#${$0\leq m\leq N$ I $\sup_{s\in K}|L(s+imh,$ $f)-g(s)|<\epsilon$} $>0$ (9)
(7) , Mergelyan , $D_{M}$
, $g(s)$ , (7)
, [17]
, $L$ $L’(s, f)$
, $g(s)$ ,
2( $L$ , [17]) $h$ (5)
, $K$ $K$ $g(s)$ $\epsilon>0$
$\lim_{Narrow}\inf_{\infty}\frac{1}{N+1}\#${ $0\leq m\leq N$ I $\sup_{s\in K}|L’(s+imh,$ $f)-g(s)|<\epsilon$} $>0$ (10)
, $g(s)$ $K$ $K_{1}$
, $K_{1}$ 1 Cauchy –
, 1
, $L(s, \omega, f),$ $P_{L}$
$L’(s, \omega, f),$ $P_{L}’$ , 2 $P_{L}’$ $S_{L}’$
,
$S_{L}’=H(D_{M})$ (11)
$S_{L}’$ , 2 $g(s)$
$\mathrm{A}\mathrm{a}$ ,
(11) , $S_{M}$ $\varphi$ $\varphi’$ $S_{M}$ $H(D_{M})$
$\Phi$ 2 $H(D_{M})$
$G$ , $\Phi^{-1}(G)$ $S_{M}$ , Mergelyan $\Phi^{-1}(G)$
$P_{L}’(G)=m_{H}\{\omega\in\Omega|L’(s,\omega, f)\in G\}$
$=m_{H}\{\omega\in\Omega|L(s,\omega, f)\in\Phi^{-1}(G)\}=P_{L}(\Phi^{-1}(G))>0$
, (11) 2 1
Laurin\v{c}ikas [12]
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[19] , $L’(s, f)$
2 Rouch\’e
3([17]) $\kappa/2<\sigma_{1}<\sigma_{2}<(\kappa+1)/2$ $\sigma_{1},$ $\sigma_{2}$ , $c=c(\sigma_{1}, \sigma_{2})>0$
, $N$ ,
$|s- \frac{\sigma_{1}+\sigma_{2}}{2}|\leq\frac{\sigma_{2}-\sigma_{1}}{2}$
$L’(s+imh, f)$ $N$ $m$ $cN$
$L’(s, f)$ $\Re s=\kappa/2$
$L(s, f)$ , twist $L$
([15])
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